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机理的研究.
本文采用不同金簇模型作为 GNPs表面的活













































水分子的氧可以与 H2作用 ， 形成有利解离的
Au-H-H-OH2结构[20].
为得到有水的情况下H2的稳定吸附构型，作者
首先采用 H2在 Aunδ 簇上最稳定的吸附构型[10-11]，







H2在金簇上的吸附.对比 AunδH2(H2O)m在 δ =0和
δ=1的情况下，带正电荷时H2的吸附能增大，这与
图1最稳定构型 A.Aunδ（n=3~5；δ=0，1）；B.(H2O)m（m=1，2，3和7）




















化趋势.除了在 Au3上随 m 值增大而活化能减小









Tab.1Adsorption energies(△Gads) ofH2on Aunδ(n =3 ~5;δ
=0,1)withtheexistenceof(H2O)m(m=1,2,3,7)
Aunδ △Gads/(kcal·mol-1)
δ n H2O (H2O)2 (H2O)3 (H2O)7
0 3 4.162.652.72 -10.14
4 1.00 0.07 -0.56 -23.34
5 9.62 9.23 9.91 -2.00
1 3 -12.12 -18.68 -30.49 -50.02
4 -7.58 -13.19 -27. 2 -48.11























δ n H2O (H2O)2 (H2O)3 (H2O)7 H2O (H2O)2 (H2O)3 (H2O)7
0 3 4.95 4.20 1.50 4.53 5.34 -3.01 -10.14
4 3.45 5.37 3.12 0.43 3.47 -13.29 -23.34
5 8.43 9.96 4.25 5.90 8.44 -2.79 -2.00
1 3 20.37 0.00 20.37 -18.68 -30.49 -50.02
4 11.18 0.89 9.38 -0.87 -27.22 -48.11
5 11.72 1.01 11.72 -0.38 -19.11 -47.80













































H2O (H2O)2 (H2O)3 (H2O)7
Δ n F1 F2 F1 F2 F1 F2 F1 F2
0 3 0.039 -0.039 0.745 -0.745 0.783 -0.783 0.904 -0.904
4 0.053 -0.053 0.112 -0.112 0.818 -0.818 0.905 -0.905
5 0.037 -0.037 0.097 -0.097 0.826 -0.826 0.911 -0.911
1 3 0.656 0.344 0.671 0.329 0.891 0.109 0.964 0.036
4 0.564 0.436 0.823 0.177 0.875 0.125 0.971 0.029
5 0.657 0.343 0.769 0.231 0.869 0.131 0.960 0.040
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DFT Study of Water Assisted Hydrogen Dissociation on
Gold Nanoparticles
CHENJia-li,ZHANGXia-guang,WUDe-yin*,TIANZhong-qun
(Department ofChemistry, College of Chemistry and Chemical Engineering, State Key Laboratory of
Physical Chemistry of Solid Surfaces, Xiamen University, Xiamen361005,Fujian China)
Abstract: Thegold nanoparticles (GNPs) show special activity toward hydrogen (H2) dssoci tion, comparing with bulk
gold. Such activityissignificantlyaffectedbytheexistenceofwater.ToinspecttheinfluenceofwateronGNPscatalyzedH2disso-
ciation,wecarriedoutdensityfunctionaltheory(DFT)calculationsalongthereaction pathsforwaterclusters(H2O)m(m =1,2,3,
7) assisted H2dissociation on gold clusters (Aunδ,n = 3~5;δ = 0, 1). Our calculated results show that water benefits to the H2
dissociation.Thedissociationmechanismvarieswiththesizeofwaterclusters,fromthehomolyticcleavageoftheH-Hbondtothe
oxidation dissociation mechanism on the small gold clusters. We also suggest that Raman and IR spectroscopies can be used to
characterizetheproductsofthosetwomechanisms.
Key words:goldnanoparticles;hydrogendissociation;waterassistedreaction;Ramanspectroscopy
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